Purpose: The assessment and management of dementia, falls and mobility disorders, malnutrition, end-oflife issues, pressure ulcers, and urinary incontinence have been identified as important quality improvement targets for vulnerable elders residing in nursing homes. This study aimed to identify valid and feasible measures of specific care processes associated with improved outcomes for these conditions.
Purpose: The assessment and management of dementia, falls and mobility disorders, malnutrition, end-oflife issues, pressure ulcers, and urinary incontinence have been identified as important quality improvement targets for vulnerable elders residing in nursing homes. This study aimed to identify valid and feasible measures of specific care processes associated with improved outcomes for these conditions.
Methods: Nine experts in nursing home (NH) care participated in a modified Delphi process to evaluate potential quality indicators (QIs) for care in NHs. Panelists met and discussed potential indicators before completing confidential ballots rating validity (process associated with improved outcomes), feasibility of measurement (with charts or interviews), feasibility of implementation (given staffing resources in average community NHs), and importance (expected benefit and prevalence in NHs). The NH panel's median votes were used to identify a final set of QIs that were subsequently reviewed by a clinical oversight committee.
Results: Sixty-eight geriatric syndrome QIs were identified as valid and important in NH populations. Panelists assessed 12 (18%) of these QIs as having questionable feasibility to implement in average community nursing homes trying to provide quality care. Nine (13%) would not be included in systems assessing quality of care for persons with advanced dementia or poor prognosis.
Conclusions:
Steps of care critical to the assessment and management of geriatric syndromes in NHs were identified. Feasibility is an important issue for a significant number of these, indicating that much remains to be done to design systems that efficiently and reliably implement these care processes. 
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The Institute of Medicine, in two separate reports, has identified the lack of information about nursing home (NH) outcomes, related care-processes and the feasibility of implementing those processes as primary impediments to improving outcomes in NHs. 1, 2 As part of the Assessing Care of Vulnerable Elders (ACOVE) project, we developed NH process-of-care measures, or quality indicators (QIs), for 22 conditions prevalent in vulnerable elders. 3 This article describes the development of NHbased QIs for eight of these conditions that ACOVE classified as geriatric syndromes. 4 The conditions we classify as geriatric syndromes (dementia, falls and mobility disorders, malnutrition, end-of-life care, pressure ulcers, and urinary incontinence) have been identified as particularly important content areas for persons providing care to NH residents. 5, 6 These geriatric syndromes are prevalent in NH settings and present a challenge to providers aiming to improve NH care. Analysis of the 1995 National Nursing Home Survey (NNHS) reveals that 42% of NH residents are diagnosed with dementia. 3 When the Minimum Data Set (MDS) Cognitive Performance Scale is used to classify cognitive ability, 69% of residents are classified as having moderate to severe cognitive impairment. 7 Falls among NH residents are almost three times more common than are falls among elders living in the community, and 10% to 25% of falls in NHs result in injury. 8 Published results from the NNHS identify 57% of NH residents as having urinary incontinence. 9 Pressure ulcer (PU) rates are significant as well. An estimated 12% of NH residents have an existing PU and approximately 6% of NH residents will develop a new PU over a 6-month period. 10 The prevalence of protein-calorie malnutrition varies widely across NHs and in the reported literature. A recent nutritional guideline cites prevalence rates of malnutrition ranging from 23% to 85%. 11 Finally, the NH is an end-of-life destination for many of its residents. Twenty-seven percent of NH discharges are deaths in the NH, 9 making care for persons at the end of life a common challenge in U.S. nursing homes.
At the facility level, NHs not only differ from community practices in the prevalence of geriatric syndromes, they also care for a population with a higher prevalence of complex medical conditions and frailty. The summary effect of many of these geriatric syndromes and medical conditions is represented by the finding that 83% of NH residents are dependent in three or more basic self-care tasks or activities of daily living (ADLs). 12 This extraordinary level of highly dependent residents places heavy demands on NH staff, raising concerns about the feasibility of implementing care consistent with evidence-based QIs. 13, 14 Variations in oversight and regulations could also lead to differences in the manner in which care is delivered and the visibility of adverse outcomes. 15 To account for the complexity of the resident population and current staffing levels and other resources in NHs, we included an assessment of the feasibility of implementation in the selection of the QIs reported in this article.
METHODS

Overview
Our intent was to identify NH QIs that represent relevant and important care-processes, or steps of care, that would be associated with better NH outcomes. To identify explicit and valid care-processes, we first modified and supplemented QIs developed for community-dwelling elders. A NH expert panel then used a modified Delphi process to rate the validity, importance, and feasibility of the care-processes in the NH population. Finally, a clinical committee reviewed the resulting set of NH QIs for consistency and relevance.
Identification of Potential Quality Indicators
We drew on the set of QIs developed for communitydwelling vulnerable elders in the ACOVE project. The methods and literature reviews for developing the ACOVE QIs have been described elsewhere. 16, 17 The ACOVE community set included comprehensive literature reviews and valid QIs for dementia, 18 falls and mobility disorders, 19 malnutrition, 20 endof-life care, 21 pressure ulcers, 22 and urinary incontinence. 23 Our research team reviewed the ACOVE community QIs, the NH literature, American Medical Directors Association and Joint Commission on Accreditation of Healthcare Organizations guidelines, and the federally mandated Resident Assessment Instrument (RAI) to identify QIs that were potentially relevant to NH populations and NH practices. We identified a candidate set of NH quality measures that included QIs that were identical to the ACOVE community set, QIs that required modification to be made more appropriate to the NH population or setting, QIs that were unique to the NH setting, and QIs that would apply in community-dwelling populations but were not as important or valid for long-stay NH residents. Because the RAI's MDS includes screening items for several of the geriatric syndromes, some of the potential QIs were constructed to account for MDS data.
Some of the proposed QIs included different choices (eg, frequency, information source, steps) within the same indicator. For example, we provided several choices for the appropriate interval to follow calorie counts.
Expert Panel Activity
We recruited nine experts in NH care to participate in a modified-Delphi panel process. The members of the panel are listed in Table 1 . The rationale and prior uses of this process have been explained elsewhere. 24 The NH panel reviewed potential QIs and supporting materials and confidentially rated potential QIs in advance of a scheduled meeting. 1 The panel then met face-to-face. Analyses of their pre-meeting votes along with the group ratings were provided at the meeting. During the meeting, the panelists discussed their pre-meeting votes and the QIs for each geriatric syndrome. Each panelist then rerated the QIs by confidential ballot.
Criteria
The criteria for the panel ratings of validity, importance, feasibility of measurement, and feasibility of implementation are shown in Table 2 . It is important to note that the panelists were asked to assess feasibility of implementation based on their experience with, and knowledge of, the resources available in an average community NH trying to provide quality care. Feasibility of measurement was based on ability to accurately measure the implementation of the care-process using either resident/proxy interview or nursing home records in an average community NH.
The NH panelists were told that processes completed in the immediate prior hospital stay and proximate to transfer from the hospital to NH would be counted toward measuring the QI if the hospital process was within a relevant time window. For example, if a resident had a comprehensive fall evaluation in the hospital in the week before discharge to the NH, then the facility would not be expected to repeat the evaluation for a history of falling.
Analysis of Panel Votes
We identified the final set of QIs based on the panel's median ratings of validity and levels of importance. We also (7) (8) (9) , but assigned an uncertain or equivocal rating for importance (4 -6), the QI was reviewed by the ACOVE Clinical Committee. The members of the clinical committee are listed in Table 3 . In a separate activity, the ACOVE Clinical Committee also reviewed the ACOVE QIs to identify those that would not be required in persons with advanced dementia or a poor prognosis. 25 We applied the Clinical Committee's decisions to this set.
RESULTS
The panel's final median votes identified 68 geriatric syndrome QIs as valid and important in NH populations. No QI with median validity and importance ratings of 7 to 9 met our definition of disagreement. Eight of the QIs were rated with questionable feasibility to measure by medical records and/or interview (one each in end-of-life care, pressure ulcers, and urinary incontinence; two in falls/mobility; and three in nutrition). These are included with the valid and feasible to implement QIs in table 4 but with an annotation concerning measurement feasibility. Twelve (18%) of the QIs rated as valid and important were also rated as having questionable feasibility to implement and therefore are listed separately in Table 5 (one each in end-of-life, falls/mobility, and malnutrition; two in dementia and pressure ulcers; and five in urinary incontinence). Validity Evidence or expert consensus supports a direct link between the care process and improved resident outcomes. Rating considers, for the average resident to whom the QI applies: (1) the benefit/ risk ratio, (2) explicitness and reproducibility of the care process, and (3) likelihood that the process will improve outcomes.
Not valid Uncertain or equivocal validity
Clearly valid
Importance
The care process would significantly affect the overall quality of NH care if implemented. Rating considers (1) prevalence of the condition addressed, and (2) expected magnitude of benefit.
Not important for providing care quality
Uncertain or equivocal importance
Clearly important for providing quality care
Feasibility of measurement
The process can be accurately measured, in an average NH, using one or both of the following sources: (1) IF a NH resident has a partial-thickness pressure ulcer and has no improvement after 2 weeks of treatment, THEN the appropriateness of the treatment plan should be reassessed by the PCP or an RN.
Feasibility of measurement questionable
Debride necrotic tissue IF a NH resident presents with a full-thickness sacral or trochanteric pressure ulcer covered with necrotic debris or eschar, THEN debridement by using sharp, mechanical, enzymatic, or autolytic procedures should be done within 3 days of diagnosis. Do not use topical antiseptic IF a NH resident has a stage 2 or greater pressure ulcer, THEN a topical antiseptic should not be used on the wound. Topical dressings IF a NH resident presents with a clean full-thickness or a partial-thickness pressure ulcer, THEN a moist wound-healing environment should be provided with topical dressings.
Urinary incontinence (7 quality indicators)
Screen for UI ALL NH residents should have documentation of the presence or absence of UI at the time of admission. Obtain history IF a NH resident has UI on admission or the new onset of UI that persists for over 1 month, THEN a targeted history should be obtained that documents each of the following: (1) characteristics of voiding, (2) ability to get to the toilet, (3) prior treatment for UI, (4) importance of the problem to the patient, and (5) sharp debridement of the ulcer, blood culture, initiation of antibiotics, and the resident and wound should be evaluated by a physician or PCP.
Feasibility of implementation questionable
Urinary incontinence Examine IF a NH resident has new urinary incontinence (UI) that persists for over 1 month or UI on initial assessment, THEN a targeted physical should be performed that documents: rectal examination, skin examination, and genital system examination (including a pelvic examination for women).
Target diagnostic tests IF a NH resident has new UI that persists for more than 1 month or UI on initial assessment, THEN the following tests should be obtained or there should be documentation explaining why the test was not completed: dipstick urinalysis, post void residual, and 24-hour voiding record.
Toileting assistance trial IF a NH resident remains incontinent after transient causes are treated, THEN the resident should be placed on a 3-to 5-day toileting assistance trial.
Feasibility of implementation and measurement questionable
Toileting assistance program IF a NH resident who is incapable of independent toileting is found on a toileting assistance trial to be capable of appropriately using the toilet over 65% of the time, THEN the resident should be placed on a toilet assistance program.
Urodynamic testing preprocedure IF a NH resident undergoes surgery or periurethral injections for UI, THEN subtracted cystometry should be performed before the procedure.
Feasibility of implementation questionable
PCP ϭ primary care provider; PU ϭ pressure ulcer; WBC ϭ white blood cell.
The ACOVE Clinical Committee reviewed the NH panel's votes. Of the QIs voted valid but of unclear importance, the clinical committee voted to delete five and recommended that one for incontinence remain in the set. The Clinical Committee also voted to include one QI identified after review of the NH set: "IF a NH resident has 2 or more falls in a month, then in the 30 days preceding or after, the physician or PCP should either perform a basic fall evaluation or document that this represents an ongoing problem that has been evaluated." Based on the separate Clinical Committee assessment of exclusions, nine (13%) would not be included in systems assessing quality of care for persons with advanced dementia or poor prognosis.
In the final set of QIs, 29 QIs address specific interventions or follow-up of interventions; the remaining 39 (57%) address screening and assessment.
DISCUSSION
This set of 68 QIs addresses care for geriatric syndromes that are prevalent in NHs. The identified care processes present opportunities for evaluation, management, and follow-up with the majority of QIs addressing assessment and screening. In NHs, providers potentially have more opportunities for assessment, follow-up, and ensuring compliance but simultaneously face a higher concentration of frail and complex patients. The panel's discussion emphasized undertreatment of decline and that many patterns of overuse in NHs stem from neglect as opposed to excessive vigilance. It is also notable that, in their discussions, the panel frequently distinguished between MDS documentation of a finding or documentation of a care plan and the actual implementation of a care process. The panel expressed the belief that, in many instances, MDS findings were not considered by providers and that steps of care described in care plans were not consistently or reliably implemented. Finally, the panelists noted that these QIs do not always represent current community standard of care but, in some instances, presented a more demanding set of assessments and interventions.
The QIs related to geriatric syndromes were significantly more likely to be rated having questionable feasibility to implement than were the QIs related to medical conditions. This could explain why, in the community, compliance with the geriatric syndrome QIs has been found to be much lower than compliance with medical QIs. 4 Given the prevalence of geriatric syndromes in NHs, this finding underscores the significant staffing and resource challenges that NHs face when trying to provide high quality care in this setting. It also highlights the need for research that focuses on identifying feasible care practices or new organizational structures to facilitate care related to these geriatric syndromes.
Limitations
Rigorous trials implementing the full set of care-processes have not been conducted within or across conditions. Few trials have quantified the outcomes that result when the full range of identified care processes for the assessment, management, and follow up of these geriatric syndromes is implemented in facilities. In addition, we do not have accurate estimates of the staffing resources needed to simultaneously implement the majority of these care processes in NHs. As a result, we do not know the extent of the benefits or costs that would accrue from full implementation of these steps of care. In addition, our panel's ratings are based on current NH structure, not on innovative models that might enhance feasibility.
CONCLUSIONS
Steps of care that can improve the assessment and management of geriatric syndromes in nursing homes can be identified. These QIs can be used to measure and compare the quality of care provided to NH residents. They can also be used to direct care improvement. Much remains to be done to design systems to efficiently and reliably implement care consistent with these measures. In addition, attention should be given to identifying a broader range of comprehensive, integrated approaches to managing these prevalent conditions.
